The objective of this study was to identify a short list of valid signs for the development of standard case management guidelines for severe bacterial infection (SBI) in newborn infants, an important cause of neonatal deaths in low-income countries. The reported and observed signs of 83 sick neonates admitted during 12 consecutive months were recorded. At discharge, 50 cases were classified, using predefined criteria, as SBI, mostly pneumonia, and 33 as other disease. The neonates with other diseases were significantly younger than those with SBI. None of the reported and observed signs, when used alone, had a high sensitivity, an important feature for a severe disease amenable to effective treatment. The best sensitivity (74 per cent) was obtained when a doctor observed severe chest indrawing or fast breathing or 'not looking well'; the specificity was 67 per cent and the positive predictive value 77 per cent. The sensitivity of reported difficult breathing and of observed severe chest indrawing, when measured only for the diagnosis of pneumonia, improved to 77 per cent, with a specificity of 84 per cent and 66 per cent, respectively. Reported fever and the observation that the neonate was 'not looking well' were the best independent predictors of SBI on logistic regression analysis. Simple standard case management (SCM) guidelines based only on reported and observed clinical signs would not identify the majority of neonates with SBI at primary health care level.
Introduction
According to WHO, about eight million infant deaths occurred in the world in 1995, two-thirds of them in the neonatal period. 1 About 98 per cent of neonatal deaths occur in developing countries, and 42 per cent of them, two million deaths per year, are attributable to infection. 2 Neonatal infections exhibit a high case fatality rate and cause a heavy burden of sequelae. Many of these deaths and damages could be averted by increased access to and use of standard case management (SCM) for severe bacterial infection (SBI). To develop simple and effective SCM guidelines based on clinical signs alone, the key initial step is the identification of a minimum set of valid and predictive signs that would easily be taught to first level hospital and health centre staff. The objective of this study was to estimate the sensitivity, specificity, and predictive value of different early and simple reported and observed signs of SBI in neonates.
Materials and Methods
The study was carried out at the Instituto Materno Infantil de Pernambuco (IMIP) in Recife, Brazil, with the collaboration of the Bureau for International Health, Istituto per l'Infanzia, Trieste, Italy. All neonates (age less than 28 days) brought to the hospital by their mother or a caretaker and admitted to the emergency and neonatology department of IMIP from 1 March 1995 to 29 February 1996 were enrolled after informed consent. All neonates, born at IMIP or elsewhere, with birthrelated problems were excluded. Each enrolled newborn was assessed at admission by the physician on duty. Besides recording data on age, sex, type of delivery, birthweight, gestational age, weight and length at admission, and type of feeding, the physician had to tick from a list the signs observed and those reported by the mother or a caretaker (unprompted first, then prompted), and to ask for their duration. All data were filled into a form reviewed and completed within 24 hours by one of the first four authors, who would later add laboratory results and clinical progress. Each enrolled neonate was submitted to standard laboratory investigations: complete blood count, C-reactive protein (CRP), and blood culture. Chest X-ray, cerebrospinal fluid (CSF) microscopy and culture, and urine culture were performed only when respiratory, central nervous system (CNS) and urinary tract infections were suspected. At discharge, each case was classified by one of the first four authors as either SBI (sepsis, meningitis, severe diarrhoea, lower respiratory tract infection, urinary tract infection, severe omphalitis, severe skin infection, severe eye infection), probable SBI, or other disease using a set of criteria defined before the study. The sensitivity, specificity, and positive predictive value (PPV) of each sign, or group of signs, in identifying SBI were calculated with EpiInfo version 6.04. The independent predictivity of each sign was estimated by logistic regression.
Results
Eighty-three neonates were enrolled, 42 males and 39 females; 41 (49 per cent) were classified as having SBI, nine (11 per cent) with probable SBI, and 33 (40 per cent) as having other disease. As the sensitivity, specificity, and PPV of the signs studied did not differ significantly including or excluding probable SBI, confirmed and probable SBI cases were grouped together in this report. Six deaths were recorded: four among SBI cases (two cases of sepsis and one each of pneumonia and meningitis) and two among neonates with other diseases (one case of severe Rhesus isoimmune haemolytic disease and one of adrenogenital syndrome). The two groups were similar in terms of residence, sex, type of delivery, birthweight, proportion of hospital and preterm deliveries, resuscitation at birth, treatment before admission, and history taken from the mother or a caretaker. Neonates in the SBI group tended to be significantly ð p < 0:00001Þ older than those with other diseases (age at admission 7-27 days in 92 per cent vs. 49 per cent).
The most common diagnosis among SBI patients was pneumonia (22 cases), followed by sepsis (10 cases), meningitis (four), and conjunctivitis (four). Among other diseases, jaundice (nine cases) was the most common, followed by mild diarrhoea (six) and convulsions (four). The sign most frequently reported by mothers was difficult breathing (32 per cent), followed by diarrhoea (26 per cent), fever, cough, and vomiting (19 per cent each), jaundice (16 per cent), cyanosis (14 per cent), and not feeding well (11 per cent). The sign most frequently observed by doctors was severe chest indrawing (46 per cent), followed by fast breathing (40 per cent, at 60 or more breaths per minute), jaundice (29 per cent), 'not looking well' (25 per cent), pallor (23 per cent), hypotonia (22 per cent), cyanosis (19 per cent), and dehydration (18 per cent). Table 1 shows the sensitivity, specificity, and PPV of the best performing signs; all the other signs performed worse. As expected, sensitivity increased when signs were used in parallel (one sign or another, i.e. testing several signs at the same time and considering positive a subject with a positive result on any of the tested signs), while the use of signs in series (one sign and then another, i.e. testing a sign and testing for a second or subsequent sign only in subjects with a positive result on the initial or previous sign) increased specificity and PPV. The best sensitivity (74 per cent) was obtained when a doctor observed severe chest indrawing or fast breathing or 'not looking well'; the specificity was 67 per cent and the PPV 77 per cent. In all the other combinations of signs, the sensitivity never reached 70 per cent and the trade-off with specificity was never as good. The sensitivity of reported difficult breathing and of observed severe chest indrawing improved when measured only for the diagnosis of pneumonia, with a relative fall of specificity and PPV ( Table 2) .
The logistic regression analysis showed that two signs were independently associated with SBI: reported fever (RR regression model, that is, all those with a relative frequency above 10 per cent.
Discussion
The three main conclusions of our study are that in this population,
(1) with the exception of respiratory signs for pneumonia, none of the signs, alone or in combination, reported or observed when assessing a sick neonate would have a high sensitivity for SBI, that is, many neonates with SBI would not have the signs; (2) a neonate with reported fever or observed 'not looking well' would require further investigation (under antibiotic cover) or, should this be impossible, immediate antibiotic treatment, as the likelihood of SBI would be high; however, many neonates with SBI would not have reported fever and would not be observed as 'not looking well'; (3) none of the signs, alone or in combination, reported by mothers to primary health care workers, that is, at health centre and community levels, would predict well a SBI in the neonatal period.
Our conclusions may be affected by a type II error given the small sample size; we enrolled far fewer cases than expected due to the large number of neonates excluded because of birth-related problems. The two groups of neonates, in addition, had a different age distribution, suggesting the existence of two populations: a younger one with a higher incidence of other diseases and an older one with a higher incidence of SBI. Finally, the frequency of many signs was lower than expected, affecting the precision of our estimates of sensitivity, specificity, PPV, and relative risk. The estimated PPV is obviously valid only in this kind of hospital setting, where the prevalence of SBI among admitted neonates is high. In lower level referral hospitals and, even more, at outpatient or community levels, the PPV would become much lower.
Fever as a predictor of SBI in the early neonatal period has already been studied, 3 and widely accepted practice guidelines 4 recommend that all febrile infants less than 28 days old be hospitalized for parenteral antibiotic therapy. But this is measured fever, recorded in our study only in seven (8 per cent) neonates, with 71 per cent sensitivity, 44 per cent specificity, and 10 per cent PPV. Only four of 16 neonates with reported fever had detectable fever at admission; this may be due to the instability of fever or to incorrect reporting. 'Not looking well', or the clinical impression of sepsis, is also a sign that should lead to admission for antibiotic therapy according to the above-mentioned practice guidelines. In the literature, this septic appearance has a reported sensitivity that ranges between 64 per cent and 80 per cent in febrile young infants. 5 But it is a sign that can not easily be integrated into SCM guidelines: the necessary skills are difficult to teach and can only be accumulated after years of clinical experience. Moreover, we think that the inter-observer variability in assessing this sign would be too high and would reduce its validity and predictivity.
The lack of valid clinical signs for the diagnosis of SBI in neonates has been reported also by Kumar and Singhi: 6 none of the signs they studied predicted SBI satisfactorily, while only the combination of two or more out of three criteria (clinical impression of sepsis, raised ESR, toxic white blood cell granulation) could identify 95 per cent of young infants with SBI. But two of these criteria imply laboratory testing, which we had excluded from our analysis as a laboratory is seldom available or reliable in small hospitals or at primary health care level in low-income countries. We also wanted to study signs that could easily be taught to mothers and other caretakers. Moreover, the ability to identify young infants with SBI would not be substantially improved by simple laboratory tests: CRP and neutrophil index are of limited predictive value 7 and more valid tests would be inappropriate for low-income countries.
Our study seems to confirm what we already knew: that it is difficult to develop simple and valid case management guidelines for the sick young infant, at both primary health care and hospital levels, based on reported and observed clinical signs only. Even a WHO Technical Working Group on the management of the sick newborn was unable to provide guidelines; it could only make a list of 14 danger signs possibly predicting SBI and recommend that these signs be used for further research and development of training materials. 8 Perhaps future guidelines should not be developed based on algorithms using clinical signs only, but should take a different direction. For example, they could include the need to observe the neonate with a given combination of signs for some time (about 4 hours may be a reasonable period, with an initial antibiotic) before taking a decision on maintaining antibiotic therapy and admission or referral, instead of leading the health care provider to an immediate classification and action. Waiting for the development of better guidelines, health workers, especially in settings with scarce resources and no access to a reliable laboratory, will probably need to keep prescribing a substantial proportion of unnecessary antibiotics and/or referrals to a hospital, to reduce the risk of missing a newborn infant with SBI. 
Introduction
In sub-Saharan Africa, bacterial meningitis remains a serious disease with a high mortality rate. 1 Information derived from continual surveillance is important for periodic reviews of case management protocols. This retrospective case review was therefore undertaken to provide more recent epidemiological data on cases of meningitis in patients admitted to an urban hospital in sub-Saharan Africa.
Patients and Methods
Children with clinical signs of meningitis were diagnosed, if, in addition, they fulfilled one or both of the following criteria:
(1) purulent cerebrospinal fluid (CSF) with predominantly polymorphonuclear leucocytes (>100 per mm 3 );
(2) identification of organisms by Gram staining and culture.
Isolates from the culture medium were identified using standard methods. During the period of the study, the standard case management protocol for meningitis was intravenous benzylpenicillin (400 000 u/kg/day) and gentamicin (7.5 mg/kg/day) in neonates and intramuscular chloramphenicol (100 mg/kg/day) in older infants. The antibiotic regime was adjusted following sensitivity reports and the treatment course was continued for a total of 10 days.
Statistical analysis was done using the chi-squared test for frequencies and a Kruskal-Wallis test for continuous variables.
Results
A diagnosis of meningitis was made in 420 children. Two hundred and twenty-nine (54 per cent) were boys. The median age of all patients was 6 months. In 64 per cent of cases, organisms were isolated from the CSF (Fig. 1) . The distribution by aetiology and age is shown in Table 1 .
Amongst isolates obtained in the neonatal period, the most common organism isolated was S. pneumoniae (28 per cent of all isolates) followed by Escherichia coli (13 per cent). Although the overall case fatality rate was 25 per cent in this group, the outcome was worse (case fatality rate ¼ 40 per cent) amongst cases of Gramnegative organisms. In children aged 1 month to 1 year, the commonest organism isolated was H. influenzae (40 per cent of all isolates) whilst in children aged 1 year to 4 years, S. pneumoniae (35 per cent) was the predominant organism isolated.
Seasonal clustering of cases was only seen with S. pneumoniae meningitis during the dry season months from February to June. The majority of isolates of H. influenzae meningitis (75 per cent) were of the subtype B. The overall case fatality rate of cases of H. influenzae meningitis, 18 per cent, was significantly lower than the case fatality rate of 37 per cent for S. pneumoniae meningitis, (p ¼ 0:002).
Cases of Neisseria meningitidis accounted for 4 per cent of all cases. In the first 3 years of the study (1991-3), only four cases were seen. In 1994, following a small outbreak of meningitis, the total number of cases increased to 12. The case fatality rate was low at 13 per cent.
Discussion
The high mortality rate due to meningitis which is clearly demonstrated in this study indicates a need to encourage early presentation of cases within the community. In addition, the empirical use of chloramphenicol alone at the start of treatment without any added pencillin may have contributed to the high mortality rate. This view is supported by two observations: increasing pneumococcal resistance to chloramphenicol (10 per cent in The Gambia, unpublished data) and second, recent concerns about decreased efficacy of chloramphenicol in cases of penicillin-resistant S. pneumoniae meningitis. 2 The option is to initiate treatment with more effective Journal of Tropical Pediatrics Vol. 45 February 1999 antibiotics such as ceftriaxone, a third generation cephalosporin. The major disadvantages are the cost and the potential for misuse which may lead to the emergence of resistant strains. Apart from chemotherapy, two other alternative strategies should be considered. Dexamethasone had been shown in developed countries to lead to a significant reduction of sequelae in cases of H. influenzae meningitis. 3 However, in developing countries where S. pneumoniae is also a major pathogen and case fatality rates are higher, the question remains whether routine clinical use of dexamethasone will lead to a significant reduction in mortality rate and sequelae. The available evidence indicates a trend in favour of the use of dexamethasone.
4;5 A multi-centre trial is urgently needed to resolve this issue.
The demonstration of a significant reduction in invasive H. influenzae type B disease in immunized infants following the recent H. influenzae vaccine trial in The Gambia 6 has raised the possibility of vaccination leading to an appreciable decline in the future of cases of meningitis. However, the development of an effective pneumococcal vaccine still remains an important problem for developing countries.
Introduction
Whilst substantial research interest has focused on childhood mental disorders in developed countries, data on the prevalence rates in developing countries are sparse, with the exception of a few World Health Organization (WHO) initiatives.
1;2 However, this information is crucial in the planning and development of child mental health services. This is particularly relevant for developing nations, with their proportionately large child populations, increasing stresses and pressures on family life due to social changes, and the seeming increase in behavioural problems in children. Clinicbased studies, although easier to conduct, underestimate the prevalence due to lack of recognition and referral bias, further compounded by the negative attitudes and social stigma attached to mental health problems. Furthermore, patients in treatment for any disorder are not always representative of those in the community as they are more often seriously affected and have co-morbid conditions. Therefore, generalizing from a clinic setting to the general population can be misleading. Thus, the need for community-based epidemiological studies can hardly be overemphasized.
A collaborative study carried out by WHO in four developing countries has shown that whilst the range and characteristics of mental health problems among children were comparable to those encountered in developed countries, only 10-22 per cent of these cases were recognized by primary health workers. 2 Given that between 7 and 15 per cent of all children will show some form of emotional or behavioural disturbance 3 and the majority of these children attend primary care facilities, 4 there is a need to introduce simple forms of mental health care for children by training primary health professionals. This paper reports on the experience of a screening exercise carried out in the school health system in Al Ain District, United Arab Emirates. The Study The population of the Al Ain District is approximately 250 000, of which 80 000 are aged under 18 years. Full psychiatric evaluation of large numbers of children will be difficult, if not impossible. Therefore, a two-stage screening procedure was carried out in the school setting. The existing resources and structure of the school health centre was utilized, and the mental health screening was done alongside the ongoing screening programme for physical disorders organized by the Department of Education.
Subjects and Methods
The school health centre in Al Ain has an already established screening programme for physical disorders which covers all school-going children. There are 106 government-run schools in the District attended by children of different nationalities. Each year, children attending every third grade (i.e. first, fourth, seventh, tenth and at entry to university) are screened for any physical problems. Thus over a 3 year period, all school-going children are covered by the screening programme.
During the academic year 1995-6, a mental health component was introduced to the existing screening programme for physical disorders. Screening was done by 10 school health physicians, who were given brief training at the start of the programme to identify mental health problems and developmental disorders. A twostage procedure was followed, and in the first stage, the physicians were requested to comment whether, in their opinion, the child had any mental health problem (physician reporting questionnaire, PRQ) immediately after they examined each child. Parents (or an adult who knows the child well) were asked to complete the 10 item reporting questionnaire for children (RQC). Response to these 10 items is given as 'yes' or 'no' ( Table 1 ). The Arabic version of the RQC has been used in previous studies and has been found to be both reliable and valid, with a sensitivity of 96.4 per cent and a specificity of 76.7 per cent. 2 The high sensitivity of the instrument makes it an extremely valuable screening instrument. Children with one or more positive answers on the RQC, or those identified as having a mental health problem by the physician or the school professional, were considered as screen positives. A stratified random sample of children from the screen positive and the screen negative group entered the second stage of screening. These children were asked to attend a follow-up interview at the school health centre, together with a parent (preferably the parent who completed the RQC).
Second-stage screening consisted of detailed behavioural assessment using a semi-structured interview by a child psychiatrist (follow-up interview for children, FIC). Children diagnosed as having a psychiatric disorder were further assessed for various individual, family, and psychosocial variables, as well as for specific behavioural constellations using Rutter's behavioural scale completed by the parents as well as teachers. 5 As part of a separate aim of the same project, all children who scored positive on item eight of the RQC were examined by a paediatric geneticist for detailed clinical dysmorphic evaluation. Children suspected of having a genetically determined disorder were subjected to cytogenetic evaluations and, when indicated, molecular genetic studies.
The two-stage mental health screening programme and the proposed management plan are summarized in the flow chart (Fig. 1) . The 'case' detection by the school health physicians was compared with that by the child psychiatrist in order to determine the ability of the primary care physicians to recognize mental health problems. It is hoped that the results from this observation could be used to design appropriate brief training courses for these professionals. This will also provide the ability to develop and evaluate alternative low cost methods of mental health care. In the United Arab Emirates, whilst children constitute one third of the population, the manpower resources and facilities available to provide child mental health services are extremely limited. We propose that the model outlined here, utilizing the existing school and health professionals, could be put to effective use in other developing countries as well. Table 1 Reporting questionnaire for children
